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ABSTRACT

During the past 20 years, substantial reductions have occurred in the proportion of young
women who report marrying as teenagers in sub-Saharan Africa. An oft-stated consequence
of a delay in age at marriage is a rise in the proportion of young women who engage in
premarital sex. This paper investigates the links between changing age at marriage and
premarital sexual behavior in 27 sub-Saharan African countries in which Demographic and
Health Surveys were conducted between 1994 and 2003. Using multiple-decrement life
tables to examine the competing risks of premarital sex and marriage without prior sexual
experience, we answer the largely unaddressed question of how reductions in the prevalence
of early marriage have affected the likelihood of initiating premarital sex. Our analysis
reveals that although the age of first sexual activity has either remained the same or
increased, a shift in the context of sexual debut from marriage to before marriage has taken
place in many countries. We assess whether the increase in the proportion of young women
who report premarital sex is influenced by an increase in exposure resulting from delayed
marriage or by an increase in the rate of premarital sex. The evidence on this point is mixed;
in some settings greater exposure “explains” more of the increase, whereas in others an
increased rate of premarital sex dominates.

In many developing countries, one rationale given by parents for encouraging a
daughter’s early marriage is to preserve her virginity prior to the wedding date. The longer
the interval between the onset of menstruation and first union, the more time a young woman
has in which she may bring “dishonor” to the family name. Indeed, in settings where
arranged marriage is still common, parental involvement in spouse selection is justified by a
concern that premarital sex is more likely to occur when the young woman is free to select
potential partners for herself (UNICEF 2001).
During the past 20 years, substantial reductions have occurred in the proportion of
young women who marry as teenagers in all regions of the developing world, with the
exception of Latin America and the Caribbean. The numbers for Africa are compelling.
According to retrospective analyses of the Demographic and Health Surveys (DHS), 37
percent of women aged 20–24 in eastern and southern Africa and 45 percent in western and
middle Africa were married before their eighteenth birthday, compared with 53 percent and
58 percent of women aged 40–44 in those areas. Current-status data, which represent a
smaller proportion of the region’s population than do the DHS data, reveal the same pattern;
whereas approximately 38 percent of 15–19-year-old girls were married in the 1970s and
1980s in eastern and southern Africa and 53 percent in western and middle Africa, 20 years
later the proportions fell to 25 percent and 38 percent (Mensch et al. 2005).
A recent policy report on the consequences of later marriage in the developing world
asserts that an increase in premarital sex “is the inevitable trade-off for all of the benefits of
delayed marriage” (Cohen 2004:3). Is this really the case? Where teenage marriage has
declined, has the proportion of young women reporting premarital sex risen in turn? If so, is
the increase due to the greater period of exposure between puberty and marriage, or is it due
to a rise in the likelihood of having sex, that is, to changing norms about the acceptability of
having sex before marriage, which may have altered with globalization, in particular with
exposure to Western media and popular entertainment? Alternatively, is the concern about an
increase in the occurrence of premarital sex unwarranted? Has the decline in the proportion
of young women who marry early had little effect on premarital sexual behavior? Even if the
proportion of young women engaging in premarital sex is increasing, is one consequence of
the postponement of marriage a rise in the overall age of sexual initiation among the current
generation of young people?
Observers in the population field might be particularly interested in learning whether
changes have occurred in the context of sexual initiation in sub-Saharan Africa for a number
of reasons. One potential consequence of a rise in premarital sex is an increase in unwanted
fertility.1 A rise in the proportion of girls who engage in sex before marriage is also likely to
lead to a higher rate of induced abortion, which in this region is frequently illegal and often
unsafe. Furthermore, even if, as recent research has suggested (Clark 2004), sexual activity is
greater among married than among unmarried adolescents, and even if those who are married
engage in more unprotected sex, unmarried girls are more likely to have multiple partners,
and more of these partners are likely to be overlapping. Both circumstances are risk factors
for transmission of sexually transmitted infections (STIs) (Mensch et al. 2005). An increase
in the number of sexually active young women has implications for reproductive health
programs; yet, in much of sub-Saharan Africa, youth-serving family planning and other
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reproductive health services are considered woefully inadequate. A review of reproductive
health services for young people noted the “poor fit” between such programs and the needs
of young people, which is not surprising in light of the ambivalence many adults express
about the sexual activity of unmarried adolescents (Hughes and McCauley 1998).
In addition to its implications for reproductive health and behavior, change in the
context of sexual initiation is of interest because of its potential significance for family
dynamics and for spousal relations. A rise in premarital sex may be indicative of an erosion
of a family’s control over its young people (Feyisetan and Pebley 1989). As we implied
above, an increase in premarital sex is a likely consequence of the decline in arranged
marriages. Although few data exist that document changes in the spouse-selection process in
Africa, greater involvement of young people in choosing their partners apparently has taken
place in settings for which data are available and where arranged marriages were common in
the past (National Research Council 1993; Gage and Meekers 1995; Mensch 2005). The
reduced involvement of kin in the marriage process undoubtedly alters the nature of the
marital bond. The increase in premarital sex may have an effect on spousal relations,
however, simply because the norms regarding sexual behavior within the society have
changed. Indeed, sociologists examining the consequences of the timing of premarital
intercourse for subsequent family formation among adolescents in the United States suggest
that “sexual intercourse brings about fundamental changes in orientation to persons of the
opposite sex” (Miller and Heaton 1991:720).
In this paper we investigate the links between changing age at marriage and
premarital sexual behavior in sub-Saharan Africa using DHS data from 27 countries collected
between 1994 and 2003. We review the limited literature on the association between rising
age at marriage and premarital sex and briefly explain how our analytic strategy differs from
that used in previous studies. We discuss data-quality issues that plague research of this type
and provide an overview of trends in early marriage and premarital sex.
CHANGES IN EARLY MARRIAGE AND PREMARITAL SEX: PREVIOUS RESEARCH
One consequence of a decline in early marriage is widely assumed to be an increase
in the occurrence of premarital sex if for no other reason than that the period during which
girls are sexually mature and unmarried will have lengthened (AGI 1998; Bongaarts and
Cohen 1998). As the authors of a review of trends in the last few decades of the twentieth
century assert, “In every society, an important consequence of prolonging the period between
puberty and marriage is an increased likelihood that young women will become involved in
sexual relationships before marriage” (AGI 1995:1).
Numerous researchers have made this observation, whether writing about the
developed or the developing world. Yet, to the best of our knowledge, no demographers have
analyzed the association between changing patterns of marriage and the changing age and
context of sexual initiation. Zaba and her colleagues’ (2004) recent examination of trends in
age at first sex in six sub-Saharan African countries describes the amount of time spent in an
unmarried sexually active state and whether it has changed over time. Their analysis is an
epidemiological assessment of the risk of HIV transmission rather than a demographic
4

investigation of the effect of a delay in marriage on sexual initiation. Other studies have
examined sexual activity among young people, typically modeling the determinants of sexual
initiation (see, for example, Feyisetan and Pebley 1989; Rosero-Bixby 1991; Gage-Brandon
and Meekers 1993; Meekers 1994; Ali and Cleland 2005). An extensive literature also exists
on trends and differentials in age at first marriage, with a particular focus on early marriage
(see, for example, UNDESA 1990; Singh and Samara 1996; Hertrich 2002; and Mensch et al.
2005). Some studies have even investigated the timing of marriage and first sex (see, for
example, AGI 1995; Blanc and Way 1998; Choe et al. 2001; PRB 2001; and Zlidar et al.
2003), but aside from speculative comments linking the two circumstances discussed above,
or descriptions of trends in early marriage and sexual initiation, and some observations of the
relationship between the trends, no studies have modeled the association.
Although studies analyzing the association between changes in marriage age and
sexual debut have not been conducted, some discussion in the sociological literature suggests
that values and norms regarding premarital sexual activity have changed with delayed
marriage. Referring to the United States, one sociologist asserted nearly 20 years ago that
“The increased sexual freedom among adolescents and young adults is likely to be related to
the delay in marriage. . .” (Tanfer 1987:483). A report published by the Alan Guttmacher
Institute declared that “In the developed countries, as the age at first marriage has risen and
as values have changed over the last several decades, so has the likelihood that a woman will
begin to have premarital sexual relationships during her adolescence” (AGI 1998:19).
Other studies have investigated how marriage and sexual behavior have
simultaneously been altered by a third set of factors. One study, conducted by economists in
the US, has investigated how changes in state laws regarding access to oral contraceptives
affected both marriage and sexual behavior. The researchers found that the diffusion of oral
contraceptives in the 1960s led to a delay in age at first marriage and an increase in
premarital sex. “Marriages were delayed considerably beginning with the birth cohorts of the
late 1940s, precisely those affected by the pill, and the age at first sexual relations among the
never married also decreased, again in line with the cohorts affected by the availability of the
pill” (Goldin and Katz 2002:751).2
Few studies have quantified how exogenous shocks such as the introduction of
modern contraceptives or broader social and economic change may simultaneously have
altered marriage and sexual behavior in sub-Saharan Africa, although some discussion of this
subject appears in the literature. In reviewing ways in which the Western experience with
regard to adolescent reproductive behavior may have implications for the developing world,
Furstenberg (1998:249) argues that “economic development provides a hospitable context for
premarital sexual behavior, especially in societies with traditions of early marriage that have
tolerated sexual relations as part of the courtship process.” His reasoning is that with
development, educational attainment increases and young people become more autonomous.
With reduced parental authority and greater contact with peers, age at marriage increases and
premarital sexual activity rises. A review of marriage patterns conducted by the National
Research Council as part of its study on population dynamics in Africa is more specific about
the mechanisms at work in the region. The authors point both to the increase in education and
to the changing nature of bridewealth as forces behind the delay in marriage and the
5

alteration of sexual behavior. Cash payments are replacing bridewealth payments in kind.
Moreover, young men rather than their families increasingly are bearing the burden of
bridewealth. Not only is this practice undermining families’ control over the marriage
process, contributing to a rise in age at marriage, but also it is said to give young men
“independent access” to sexual partners (National Research Council 1993:51).
The analysis presented here contributes both to the sociological literature on the links
between marriage and premarital sex, which is highly speculative, and to the body of
demographic knowledge on trends in adolescent reproductive behavior by answering the
largely unaddressed question of how changes in the prevalence of early marriage have
affected the likelihood of initiating premarital sex. In contrast to previous research, our study
explicitly models the association between trends in marriage and first sex by age 18. We use
multiple-decrement life tables to examine the competing risks of premarital sex and marriage
without prior sexual experience. By comparing the relative changes over time in the
proportion of women who had premarital sex or married as virgins by age 18, we can
determine whether the context of sexual debut has changed, that is, whether sexual initiation
is increasingly occurring prior to rather than at marriage. Our analysis is entirely descriptive
and makes no attempt at causal explanations. Nevertheless, by disentangling the effects of
increased exposure to premarital sex from the effects of increased rates of premarital sex, we
hope to advance our understanding of changes in the timing and context of sexual debut in
sub-Saharan Africa.
DATA QUALITY
When examining reproductive behavior in the developing world, the issue of data
quality comes to the fore in terms of measuring age at marriage and age at premarital sex and
in determining trends.
Age at marriage
In the DHS, marriage is reported as a self-defined state. Respondents are coded as “married”
if they say they are in response to questions on whether they are currently married or are
living with a man. Therefore, age at first marriage is typically recorded as age at first
cohabitation with a partner or husband (Kishor 2003). Some researchers have criticized the
DHS for not including questions on regular partners who are not coresident, thereby
potentially underestimating union formation3 (van de Walle and Lardoux 2005). The primary
data-quality issue discussed in the literature, however, is the differential reporting of age at
first marriage among younger and older women, specifically, the forward displacement of
dates as an individual ages; that is, older respondents are assumed to report early events as
occurring nearer to the survey date than to the actual date of the event (see, for example,
Blanc and Rutenberg 1990). If forward displacement is greater among older women when
age at marriage is rising, comparisons between older and younger age groups in age at first
marriage will underestimate the amount of change that has occurred.
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Using data from the first round of the DHS, Blanc and Rutenberg (1990) cite
evidence that the median age at marriage was reported as a half-year older among members
of the oldest cohort of women compared with the second-oldest cohort; that is, women aged
45–49 reported marrying at older ages than did women aged 40–44, the opposite of the
pattern found in all subsequent age cohorts within the same surveys. They cite the prevalence
of informal consensual unions in Africa and Latin America as the potential source of this
bias, in that “the oldest women may fail to recall or to report accurately the date of their first
informal union” (1990:49). Other researchers have reached the opposite conclusion,
however, speculating that “[b]ecause conjugal relationships often develop gradually, a
woman whose union endures may retrospectively report being married earlier than she would
have if she had been asked at the time” (National Research Council 1993:26). When
marriage is viewed as a process, such that the onset of sexual relations, cohabitation, and an
official ceremony do not necessarily occur simultaneously, the changing interpretation of
what the stages of the process mean may drive changes in reporting of age at “marriage”
(Meekers 1992; van de Walle 1993; van de Walle and Lardoux 2005). This consideration
does not conflate changing societal definitions of marriage with an individual woman’s
reinterpretation of the process and timing of her own marriage, but allows us to recognize
how a respondent’s position within her life course may influence her reporting of potentially
sensitive information.
By following a birth cohort throughout multiple surveys, we assess how reports of
age at marriage change as women age. Sixteen countries in sub-Saharan Africa have
collected data in two or more DHS surveys, most with an interval of five to eight years
between the earliest and the most recent survey. Figure 1 presents the difference between the
earliest and the most recent survey in the proportions of women who report marrying by age
18 for three five-year birth cohorts, those aged 20–24, 30–34, and 40–44 at the time of the
earliest survey.4 In the majority of countries, a smaller proportion of women report marrying
by age 18 in the most recent survey than in the earliest survey. Although this pattern implies
a trend toward forward displacement, in only six of the 16 countries is this pattern
significant.
Age at first sex
The measurement of age at first sex is considerably more problematic than the
measurement of age at first marriage. The earliest rounds of the DHS explicitly asked
unmarried women whether or not they had ever had sex; if they gave a positive response, the
interviewers collected additional data on their sexual behavior and history. In contrast, more
recent survey rounds have made the implicit assumption that the respondent has had sex,
giving the respondent the responsibility of denying that she has engaged in sexual activity.
Although the changes in question wording and sequence were introduced as a result of
concerns that women underreported their sexual activity when they were asked explicitly
about it, cross-survey analysis of ten countries in sub-Saharan Africa and Latin America
found little evidence that changes in question wording influenced the reporting of premarital
sexual activity among 15–24-year-old men and women (Curtis and Sutherland 2004).
7

Of greater concern is the unwillingness of survey respondents, particularly unmarried
young women, to report experience of premarital sex. A number of studies have questioned
the quality of data concerning premarital sex in survey results from developing countries
(Dare and Cleland 1994; Mensch et al. 2003b; Curtis and Sutherland 2004; Zaba et al. 2004).
Analyses indicate that underreporting appears to be widespread among girls. Moreover, the
collection of biomarkers in recent surveys reveals the presence of “virgin” infections, that is,
positive tests for STIs among young women who claim never to have had sex (Buvé et al.
2001:S117).
Zaba and her colleagues (2004) focus on countries with multiple surveys to track a
birth cohort’s reporting of age at sexual debut across time. In Kenya, Tanzania, and
Zimbabwe, they find evidence that as women age, they report younger ages at first sex, a
pattern that, if it were detected throughout the region, would overestimate change if age at
first sex is increasing. They contextualize this observed pattern with respect to HIV-related
interventions that promote abstinence and later ages at first sex, whereby younger women
may be inclined to deny early sexual activity. Using data from Vietnam, Mensch et al.
(2003a) found that young married women were more likely than their unmarried peers to
report ever having had premarital sex. Although most of these women reported that they had
premarital sex with their fiancés, married women may have felt freer to acknowledge
premarital sexual activity in a context where such relations are regarded as undesirable.
An analysis of the 16 sub-Saharan African countries where two or more DHS surveys
have been conducted reveals considerable heterogeneity in reporting experience of sex by
age 18 as women age. Figure 2 shows the difference between the earliest and the most recent
survey in the proportion of women who report ever having had sex by age 18 for three fiveyear birth cohorts, those aged 20–24, 30–34, and 40–44 at the time of the earliest survey.
Nine of the 16 countries show evidence of significant forward displacement of age at first
sex, whereas four countries show evidence of significant backward displacement.5
In her analysis, Gage (1995) found little evidence of either forward or backward
displacement of age at first sex among older women. She cited, however, greater concern for
the consistency and completeness of older women’s reporting of dates of first marriage, first
sexual intercourse, and first birth. The DHS uses a woman’s reported age at each of these
transitions to adjust for discrepancies.6 In cases where the age at first sex is reported to be up
to one year after the birth of a woman’s first child, the age at first sex is reduced by one year
reflecting the assumption that children’s birth dates are more reliably reported than is age at
first sex. In all other instances where a discrepancy is found, such as when reported age at
first sex exceeds a woman’s age at the time of the survey or occurs more than one year after
the date of first birth, age at first sex is recoded as “inconsistent” (Macro International 2004).
In every survey conducted most recently by the DHS in sub-Saharan Africa, a higher
proportion of 40–44-year-olds than 20–24-year-olds provided inconsistent responses, as
documented by a variable included in the data files for imputed age at first sex (not shown).
In most countries, approximately 5 percent of women provide inconsistent responses. In
Ghana and Namibia, however, more than 10 percent of women aged 40–44 report ages at
first sex that are inconsistent with their reported age at first birth. For the purposes of this
paper, women with an inconsistent age at first sex are omitted from the analysis.
8

DATA AND METHODS
In light of the variations in questionnaire design and sampling error across surveys,
we analyze change over time using retrospective data for the most recent DHS available for
each country in sub-Saharan Africa. By comparing the reported ages at first marriage and
sexual debut across the cohorts of women aged 20–24 and 40–44 at the time of the survey,
we are able to assess changes in behavior that have occurred over the course of two decades.
For most countries in which surveys were conducted between 1998 and 2003, this analysis
strategy covers a period roughly spanning the 1970s for the older cohort and the 1990s for
the younger cohort. Furthermore, this strategy expands the number of countries available for
analysis. Although multiple surveys have been collected in 18 of the 27 sub-Saharan African
countries covered by the DHS, only in Burkina Faso, Ghana, Kenya, Nigeria, and Zambia
were the surveys conducted ten or more years apart. In most other cases, the intersurvey
period is only five to six years, too short an interval to draw valid conclusions about changes
in behavior (Curtis and Sutherland 2004). Finally, by using data collected during the same
survey round, we know that all women were subject to the same social pressures with regard
to reporting premarital sex. We assume that both the older and younger cohorts are
influenced by the norms in place at the time the data were collected. We recognize, however,
that these norms may have differential effects, that younger women may feel social pressure
more acutely and, therefore, may be more likely to underreport premarital sex. If this is the
case, we may underestimate the extent of change.
Another issue that may undermine cohort comparisons is the potential existence of
selection effects due to differential mortality. The 40–44-year-olds who have survived to be
interviewed may be less likely to have had an early age of sexual debut, whether because of
early marriage or early premarital sex. If those who died married earlier than those who
survived, perhaps because of greater risk of maternal morbidity and infection with HIV, we
may underestimate the amount of change that has occurred in age at marriage. If those who
died were more likely to engage in premarital sex by age 18, we may overestimate the
amount of change that has occurred in premarital sex. With the data at hand we are unable to
determine the magnitude of such effects.
Previous analyses of sexual debut have used current-status data to measure change
over time, comparing the proportion of 15–19 or 15–24-year-olds who have ever had sex
across multiple surveys (see, for example, Singh et al. 2000 and Ali and Cleland 2005).
Current-status data is likely to be biased by the age structure of the sample, however. Zaba
and her colleagues (2004) compare the distributions of age at first sex in Kenya calculated
from current-status data, retrospective data, and from a life table that combines current-status
and recall data. They demonstrate that an analysis using recall data alone produces an
estimate of younger sexual debut because it fails to account for those women who have not
yet begun sexual activity at the time of the survey. The combination of current-status and
retrospective reports of age at first sex make survival analysis the most robust approach by
grounding the calculations in person-years of exposure. Young women who have not yet
begun to have sex at the time of the survey are censored from the analysis, providing the
most accurate portrayal of the transition to sexual activity (Zaba et al. 2004).
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A focus on adolescent sexual debut, defined here as experiencing first sex prior to age
18, renders survival analysis unnecessary when calculations are made for older cohorts.
Women aged 20–24 and 40–44 are able to provide complete information on sexual
experiences that occur during the adolescent period; therefore, any calculation of sexual
debut prior to age 18 will not be censored. Thus the proportion of women who have had sex
prior to age 18 will be the same whether it is calculated strictly from recall data or derived
from survival analysis. Although this calculation masks the age pattern of sexual debut
during adolescence, it provides a complete picture of changes over time in the proportion of
women whose sexual debut occurred prior to age 18.
In addition to the timing of sexual debut, this paper analyzes how the context of first
sex has altered. Sexual debut must be considered as a multiple-decrement process; premarital
sex and marriage without prior sexual experience are the “competing risks” for first sex. By
comparing the relative shifts over time in the proportion of women who had premarital sex or
who married as virgins by age 18, we can determine whether the context of sexual debut has
been transformed.
Caution must be exercised, however, when interpreting changes across the two
cohorts in the proportions of the associated causes of sexual debut. An observed increase in
the proportion of women who had premarital sex prior to age 18 does not mean that the rate
of premarital sex has increased. On the contrary, the rate at which young women engage in
premarital sex may remain the same or decline, even as the proportion increases. Given that
the proportion of women who experience premarital sex by age 18 is essentially the same
calculation as the cumulative probability of their having premarital sex through that age, it is
useful to consider that the rate and probability that women experience premarital sex by age
18 are closely related. Both have as their numerator the number of women who have their
first premarital sexual experience during a given interval. Likewise, the rate and probability
that women marry as virgins prior to age 18 share as their numerator the number of women
who have their first sexual experience at the time of marriage during a given interval. These
statistics differ in their denominators, however: The rate of both premarital sex and marriage
as a virgin is based on the total number of person-years spent at risk of sexual debut, or in
other words, the total person-years spent in a non-sexually active state, whereas the
probabilities are based on the number of women who have not yet experienced their sexual
debut at the beginning of the interval. Even if the rate of premarital sex is held constant, the
probability of premarital sex will change if the rate of marriage changes.7 Stated another
way, delays in marriage increase the period of exposure to the risk of premarital sex; even if
the rate of premarital sex remains constant, more young women can be expected to
experience their sexual debut prior to marriage. Therefore, changes in both the proportions
and the rates of young women who experience their sexual debut prior to age 18 are
considered here in order to answer the question of how shifts in premarital sex are related to
shifts in age at marriage.
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RESULTS
Trends in marriage by age 18
In all 27 sub-Saharan African countries investigated here, a smaller proportion of 20–
24-year-olds than of 40–44-year-olds report having been married by age 18—a significant
reduction everywhere except Guinea, Mali, and Mozambique.8 Nonetheless, many young
women continue to marry during their teenage years, as shown in the first column of Table 1.
In only three countries did fewer than 25 percent of 20–24-year-old women marry by age 18,
and only in Namibia and South Africa did fewer than 10 percent marry by that age. In
contrast, in eight countries more than half of the women marry by age 18, and in two, Chad
and Niger, more than 70 percent of 20–24-year-old women marry by that age.
The cross-cohort decline in early marriage is striking, with at least a 25 percent
decline in more than half of the countries. No direct relationship between the prevalence of
early marriage among 40–44-year-olds and the magnitude of the percentage of decline is
observed; of the two countries with the highest levels of early marriage, the prevalence
declined by 38 percent in Ethiopia, whereas in Niger it declined by only 14 percent.
Trends in sex debut prior to age 18
The trends in the proportion of women who had sex prior to age 18, as shown in the
third and fourth columns of Table 1, are less clear. A significant decline in adolescent sexual
debut across the two cohorts is observed in 13 countries, a significant increase in four
countries, and no significant change in ten countries. Despite the cross-cohort declines in
adolescent sexual debut, in 21 of the 27 countries more than half of 20–24-year-old women
still had their first sexual experience prior to age 18. In only three countries did fewer than 40
percent of 20–24-year-olds have sex prior to age 18—Comoros, Rwanda, and Zimbabwe.
Decomposing sexual debut
Although the prevalence of adolescent sexual debut is closely related to the
prevalence of marriage prior to age 18, the difference in the two measures reflects the
prevalence of premarital sex and the subsequent period of time that elapses between first sex
and first marriage. An analysis of earlier DHS surveys found that whereas both marriage and
sexual initiation by age 18 declined over the two decades prior to the survey, age at marriage
was rising faster than age at first sex, leading the authors to infer a higher prevalence of
premarital sexual activity across the two cohorts (Blanc and Way 1998). Although this
comparison of the prevalence of marriage and sexual debut during adolescence is
enlightening, decomposing sexual debut into its two components—premarital sex and
marriage without prior sexual experience—is more informative. Likewise, marriage data can
be decomposed into those who wed as virgins and those who wed following a premarital
sexual debut, although not all those who had premarital sex prior to age 18 also married
during adolescence.
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The proportion of women who had premarital sex by age 18 increased significantly
across the two cohorts in 19 countries, declined significantly in two countries (Kenya and
Zimbabwe), and had no significant change in six countries. Although the three countries with
the lowest proportion of premarital sex by age 18 were among those with no change
(Comoros, Ethiopia, and Niger), another country with no significant difference between the
younger and older cohorts was Gabon, the country with the highest proportion of women
reporting having had premarital sex by age 18. In contrast, the proportion of women who
married by age 18 with no prior sexual experience decreased significantly across the two
cohorts in all countries except Mozambique, for which no significant change was observed.
In the 19 countries where premarital sex has become more common during
adolescence, the overall timing of sexual debut has been far more varied. The proportion of
women who had sex before age 18 declined significantly in six of the countries where
premarital sex increased. Likewise, no change has occurred in the proportion of women who
had their first sexual experience during adolescence—despite significantly increased
premarital sex—in an additional nine countries. Only in four countries—Mozambique,
Namibia, South Africa, and Togo—did the prevalence of all adolescent sex increase
alongside the prevalence of premarital sex. In each of the countries where the prevalence of
all sex and premarital sex moved in different directions, the effect of increased premarital sex
was countered by the decline in the prevalence of marrying without prior sexual experience.
The magnitude of the change in the prevalence of premarital sex and marriage as a
virgin before age 18 also signals a shift in the context in which sexual initiation takes place.
By comparing columns 5 and 6 of Table 1 with columns 7 and 8 we can determine changes
in the primary site of sexual debut. Among 40–44-year-old women, marriage was the most
common context of sexual debut in 21 of the 27 countries, while premarital sex was the most
common in the remaining six countries. In contrast, among 20–24-year-old women,
premarital sex was the most common context of sexual debut in 13 countries; the combined
effect of the declining prevalence of marriage by age 18 and the increased prevalence of
premarital sex by that age was such that premarital sex surpassed marriage as the context of
sexual debut for this age group in seven countries: Benin, Cameroon, Central African
Republic, Ghana, Madagascar, Tanzania, and Zambia.
Changes in the rate of premarital sex
In the countries where the proportion of women reporting experience of premarital
sex by age 18 increased, whether the rate of premarital sex increased or the exposure to the
risk of premarital sex increased as the rate of marriage as a virgin declined is not clear. Table
2 shows the rates of premarital sex and marriage as a virgin per hundred person-years from
ages 14 to 18, comparing the reports of women aged 20–24 and 40–44 years old. We selected
age 14 because most sexual activity prior to that age is reported to occur at the time of
marriage; only at age 14 do women begin to report nontrivial amounts of premarital sex. By
calculating the rate from ages 14 to 18, we hope to capture the period when young women
are able to engage in the decision to marry or to begin premarital sexual relations (while
acknowledging that both decisions are often influenced by others). The ratio of the rate
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experienced by 20–24-year-olds to the rate experienced by 40–44-year-olds reflects the
magnitude of change over time; for instance, from the rate ratios we know that in Benin, the
rate of premarital sex increased by almost 60 percent during the past two decades, whereas
the rate of marriage declined by 30 percent during the same period. The significance of the
rate ratio is assessed by a stratified Mantel-Haenszel test that controls for the age-specific
rates within the period (StataCorp 2003).
The rate of premarital sex increased significantly in 13 countries, six in West and
Middle Africa and seven in southern and East Africa. The two countries with the largest rate
ratios were Burkina Faso and Senegal, where the rates increased by approximately 85
percent, although they are still low, especially in Senegal. The absolute difference in the rates
is larger whereas the rate ratio is smaller in other countries, for example, Benin and South
Africa, as a result of the higher rates of premarital sex reported by 40–44-year-old women.
The rate of premarital sex declined in Kenya and Zimbabwe, the two countries in which the
prevalence of premarital sex by age 18 also declined. No significant change is observed in
the rate of premarital sex in 12 countries. In six of these countries, however (Cameroon,
Central African Republic, Chad, Côte d’Ivoire, Nigeria, and Tanzania), the prevalence of
adolescent premarital sex increased significantly (as shown in Table 1).
The two countries with the highest rates of premarital sex among 20–24-year-old
women, Côte d’Ivoire and Gabon, experienced no significant change in the rate of premarital
sex, although the prevalence of premarital sex in Côte d’Ivoire increased significantly across
the two cohorts. Throughout most of the region, however, the rate of premarital sex was
relatively moderate, with fewer than ten women per hundred person-years reporting that they
had experienced their sexual debut between ages 14 and 18 in 12 countries. Moderate rates of
marriage as a virgin were even more common, with rates of fewer than ten women per
hundred person-years reported in 15 countries.
Attributing the source of the increase in premarital sex
The final analysis determines whether the significant increase in the prevalence of premarital
sex in 19 of the 27 countries is more closely associated with a rise in the rate of premarital
sex or an expansion in the period of exposure to the risk of premarital sex, as measured by a
decline in the rate of marriage as a virgin. Table 3 categorizes each of the 19 countries
according to whether the rate dominates or whether the exposure dominates. The process of
attributing change to the rate or the exposure is more straightforward in some countries than
in others. For example, in both Mali and Mozambique the rate of premarital sex increased
significantly although no significant decline was found in the rate of early marriage.
Therefore, the increased prevalence of premarital sex in these two countries can be attributed
entirely to the rise in the rate of premarital sex. In contrast, for the six countries where no
significant change was found in the rate of premarital sex, the increased prevalence can be
attributed to an increase in the period of exposure, driven by the significant decline in the rate
of early marriage.
For the remaining 11 countries where the prevalence of premarital sex increased
significantly, the attribution is more difficult. In each country, a significant change is seen in
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both the rate of premarital sex and the rate of marriage without prior sexual experience.
Therefore, judgment as to which dominates, rate or exposure, is based on an assessment of
both the rate ratios and the absolute difference in rates across the two cohorts. In Benin,
Namibia, and South Africa, both the magnitude of the rate ratio and the absolute change in
rate are greater for premarital sex; therefore, these countries are classified as being influenced
more by the change in the rate of premarital sex than by a change in exposure. In contrast, the
magnitude of the rate ratio and absolute change in rate are greater for marriage as a virgin in
Madagascar, Senegal, and Zambia; the observed increase in the prevalence of premarital sex
in these countries is therefore classified as being influenced more by the change in period of
exposure. In the remaining five countries (Burkina Faso, Guinea, Malawi, Rwanda, and
Togo), the change is attributable to both changing rate and changing exposure, with neither a
more dominant influence than the other.
CONCLUSION
The authors of this study investigated the links between trends in age at marriage and
premarital sexual behavior in 27 sub-Saharan countries with DHS surveys conducted
between 1994 and 2003. At the outset, the first question we posed was whether changes in
the prevalence of early marriage have affected the likelihood that a young woman will
engage in premarital sex. Secondly, if an increase occurred in the proportion of young women
who reported having engaged in premarital sex, is the change influenced more by increased
exposure resulting from a delay in marriage or by an increase in the rate of premarital sex?
Our analysis, which compares 20–24-year-olds with 40–44-year-olds, indicates that:
(1) the prevalence of marriage by age 18 has declined significantly in 24 of 27 countries; (2)
the prevalence of premarital sex by age 18 has increased significantly in 19 countries; and (3)
the prevalence of sexual initiation by age 18—whether before or at marriage—has declined
significantly in 13 countries, increased significantly in four and not changed in ten. Thus, the
assertion that a pervasive shift has occurred toward earlier sexual debut is not supported by
these data.
The analysis reveals a shift, however, in the context of sexual debut in a number of
countries. Among 40–44-year-olds, marriage was the most common site of sexual initiation
in 21 of 27 countries. In contrast, among 20–24-year-olds, marriage was the most common
site of sexual initiation in 14 of 27 countries, whereas premarital sex was the most common
site in the other 13 countries. These results indicate that while the age of first sexual activity
has either remained the same or increased, a shift in the context of sexual debut from
marriage to premarital sexual activity has taken place in many countries
Among the 19 countries with a significant increase in the prevalence of premarital
sex, the greater or exclusive source of increase was found to be the longer period of exposure
experienced by the younger cohort in nine countries. In five countries, the increased
prevalence of premarital sex can be attributed more, and in two of those countries entirely, to
an increase in the rate of premarital sex; in the remaining five countries the increase is
attributable to both a higher rate of premarital sex and longer exposure. In sum, although the
proportion of young women engaging in premarital sex has indeed risen in sub-Saharan
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Africa, in some settings greater exposure explains more of this increase, whereas in others an
increased rate of premarital sex is dominant.
Without further analysis we can only speculate about the ways in which social and
economic change may have affected both the timing of marriage and the context of sexual
initiation in Africa. In countries where the rate of premarital sex has increased along with age
at marriage, the same set of factors may be acting on both. Perhaps the loosening of familial
control over offspring has undermined both the traditional marriage process and attitudes
toward premarital sex. Moreover, norms regarding what is expected and appropriate behavior
may have altered with increasing exposure to a more globalized youth culture, although
young people in Africa are less exposed to forces of globalization than are their peers
elsewhere (Cohen et al. 2005). A comparison of trends in Africa with those in Asia could be
illuminating, although comparable data for a large number of Asian countries are not
available.
The links between schooling and marriage and sexual activity are also worth
considering. Recent analyses of DHS data have shown that increased educational attainment
in sub-Saharan Africa has contributed to the decline in early marriage (Mensch et al. 2005)
and that girls who are enrolled in school are less likely than those who are not enrolled to
engage in premarital sex (Blanc et al. 2005). Perhaps one reason that the increase in
premarital sex is not greater and that the rate of premarital sex has not increased in more
countries is that the levels of schooling are rising among girls.
This analysis of the changing context of sexual initiation in sub-Saharan Africa leaves
a number of issues unaddressed. First, we should attempt to model how the patterns we have
observed are associated with young people’s changing social and economic environment.
Second, we need to consider whether increased exposure to the risk of premarital sex,
together with the rise in the prevalence of premarital sex, have altered norms regarding
acceptable behavior. Finally, the magnitude of the AIDS epidemic in the region, putting
young women at particularly high risks of HIV transmission, demands a better understanding
of the consequences for reproductive health of the identified behavior. Given potential
differences in the nature of sexual activity within and prior to marriage (see Clark 2004), we
should investigate how the change in the context of sexual debut has affected the risk of HIV
infection among young women.
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NOTES
1

Among some groups in sub-Saharan Africa, demonstration of fertility prior to marriage is
considered desirable (Zabin and Kiragu 1998). Indeed, pregnancy may be an important
step toward a union (National Research Council 1993). Therefore, the claim that all
premarital births in the region are unwanted would be an overstatement.

2

Other researchers have speculated about how norms of sexual behavior were transformed
in the United States with the advent of the pill and the legalization of induced abortion in
the 1970s (see, for example, Hayes 1987).

3

By ignoring unions with stable noncohabiting partners, some would argue that we
overestimate change in age at marriage (van de Walle and Baker 2004).

4

In countries where the interval between surveys is greater than five years, responses from
women aged 40–44 are omitted from this analysis and are missing from the figure.

5

For Tanzania, our findings confirm those observed by Zaba and her colleagues (2004),
whereas for Kenya and Zimbabwe we find evidence that women report older ages at first
sex, the opposite conclusion that Zaba and her colleagues reached. This analysis differs
from that conducted by Zaba et al. in two respects, however. First, Figure 2 compares the
proportions of women who report having had sex by age 18, whereas Zaba and her
colleagues compared the reported median age at first sex across multiple surveys as a
cohort aged. The former approach masks any changes in the age pattern of sexual debut
that occur prior to age 18, whereas the latter does not account for behavior that occurs
between the median age and age 18, provided that the median age of sexual debut is
younger than 18. Second, we trace three birth cohorts from the earliest to the most recent
survey available, whereas Zaba and her colleagues age forward the 15–19-year-old birth
cohort at the time of each survey. These two approaches examine variation in reporting at
different stages of the life course, a difference that may also influence the direction of
observed displacement.

6

The age at first birth is calculated from the woman’s birth date and the birth date of her
first child. Age at marriage and age at first sex are reported directly.

7

This apparent contradiction is resolved by considering the likelihood of having premarital
sex as a “dependent probability,” related to the rate of all associated causes of sexual
debut, such that:
p
nq x

= (n * nmpx) / (1 + 0.5 * (nmpx + nmmx)),

where nqpx is the probability of premarital sex in the interval x to x+n, nmpx is the rate of
premarital sex in the interval x to x+n, nmmx is the rate of marriage without prior sexual
experience in the interval x to x+n, and n is the length of the interval (Preston et al.
2001).
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8

A t-test of the equality of means was used to determine whether a significant difference is
found in the proportion of women who married and had sex by age 18 across the two
cohorts. As Figures 1 and 2 show, as women age, considerable heterogeneity exists in
their reporting of marriage and sexual debut by age 18. In the absence of systematic
forward or backward displacement, we come to no conclusions with regard to the effect
of these nonsampling errors for estimating change in the context of sexual initiation.
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Figure 1 Difference between responses to surveys in percentage of women
reporting that they were married by age 18, by age group, 16 sub-Saharan
African countries
Age at survey 1
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*Difference between surveys significant at p< 0.05.
Source: Demographic and Health Surveys.

Figure 2 Difference between responses to surveys in percentage of women who
reported that they had had sex by age 18, by age group, 16 sub-Saharan African
countries
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*Difference between surveys significant at p<0.05.

Source: Demographic and Health Surveys.

22

Zimbabwe

*

Mali

*

-15
-20

**

Madagascar

*

* *
*
Namibia

*
Uganda
*

Se negal

Zambia

*

Table 1 Percentage of women surveyed at ages 20–24 and 40–44 who reported being married
and having had sex before age 18, 27 sub-Saharan African countries
Married by
age 18a

Had sex
by age 18a

Had
premarital sex
by age 18 b

Married as a
virgin by
age 18b

Country and survey year

20–24

40–44

20–24

40–44

20–24

40–44

20–24

40–44

West/Middle Africa
Benin 2001
Burkina Faso 2003
Cameroon 1998
Central African Republic 1994–95
Chad 1996–97
Côte d'Ivoire 1998
Gabon 2000
Ghana 2003
Guinea 1999
Mali 2001
Niger 1998
Nigeria 2003
Senegal 1997
Togo 1998

36.7
51.9
43.4
57.0
71.4
33.2
33.6
27.9
64.5
65.4
76.6
43.3
36.1
30.5

43.6
59.0
60.8
64.6
77.9
49.7
41.0
37.7
68.5
66.0
89.1
65.1
61.9
40.4

63.5
65.3
78.3
81.0
77.3
75.8
81.0
46.4
77.6
79.3
79.1
57.0
43.7
65.0

61.0
68.2
83.8
81.5
81.4
78.1
83.9
56.3
78.5
77.2
89.8
74.0
65.8
59.5

38.8
22.7
46.3
42.3
14.8
54.7
62.3
24.3
24.4
26.0
4.5
19.0
9.8
47.4

24.0
12.7
34.9
30.4
10.5
41.3
60.2
27.1
15.5
17.6
2.7
12.5
3.9
29.9

24.7
42.5
32.0
38.7
62.5
21.1
18.7
22.0
53.2
53.4
74.5
38.0
33.9
17.6

37.0
55.5
48.8
51.2
70.9
36.8
23.7
29.2
63.0
59.6
87.1
61.5
61.8
29.6

Southern/East Africa
Comoros 1996
Ethiopia 1999
Kenya 2003
Madagascar 1997
Malawi 2000
Mozambique 1997
Namibia 2000
Rwanda 2000
South Africa 1998
Tanzania 1999
Uganda 2001
Zambia 2001
Zimbabwe 1999

29.7
49.1
24.6
40.4
46.9
56.6
9.8
19.5
7.9
39.3
53.9
42.1
28.7

54.5
79.4
37.2
49.5
55.7
59.9
15.8
21.5
15.1
61.2
59.5
59.7
39.4

34.8
51.6
50.3
65.8
65.4
79.7
49.1
26.9
55.3
67.0
73.5
66.0
38.9

63.6
81.4
65.9
68.3
68.8
73.5
39.8
26.8
45.8
77.8
78.5
74.6
52.1

9.6
7.5
36.9
40.5
31.7
38.6
42.2
10.2
50.1
41.8
35.9
38.9
17.2

10.8
6.7
43.8
31.8
25.1
31.8
26.5
7.0
35.4
33.1
35.5
23.9
21.9

25.2
44.1
13.4
25.3
33.7
41.1
6.9
16.7
5.2
25.2
37.6
27.1
21.7

52.8
74.6
22.1
36.5
43.7
41.8
13.4
19.7
10.4
44.7
43.0
50.7
30.2

Note: Boldface type denotes significance at p<0.05 based on a t-test for equality of means.
Computed from single-decrement life table.
b
Computed from multiple-decrement life table as competing risk for “Had sex by age 18.” Column 3 = column 5 +
column 7. Column 4 = column 6 + column 8.
Source: Demographic and Health Survey country reports.
a
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Table 2 Rates of first sex (per hundred person-years) experienced between ages 14 and 18,
by context of sexual debut, according to reports by women aged 20–24 and 40–44, 27 subSaharan African countries
Marriage as a
virgin

Premarital sex
20–24

40–44

Rate
ratio

20–24

40–44

Rate
ratio

13.2
7.4
18.8
17.0
5.6
19.8
26.4
7.2
9.2
9.9
1.9
6.1
2.8
15.5

8.2
4.0
16.8
13.9
4.7
16.7
27.9
8.8
5.9
7.5
1.5
5.2
1.5
9.4

1.597
1.839
1.124
1.227
1.186
1.179
0.949
0.824
1.548
1.323
1.239
1.173
1.853
1.653

8.1
13.8
11.9
15.8
23.8
7.8
6.6
6.2
20.1
22.3
31.6
10.3
9.5
5.4

11.7
17.6
19.9
20.1
28.7
13.3
9.2
8.8
25.9
24.5
51.7
18.6
21.3
9.4

0.696
0.785
0.598
0.784
0.828
0.587
0.718
0.703
0.777
0.911
0.612
0.553
0.447
0.569

9.6

7.9

1.233

11.1

19.3

0.700

Southern/East Africa
Comoros 1996
Ethiopia 1999
Kenya 2003
Madagascar 1997
Malawi 2000
Mozambique 1997
Namibia 2000
Rwanda 2000
South Africa 1998
Tanzania 1999
Uganda 2001
Zambia 2001
Zimbabwe 1999

2.5
1.9
10.3
13.9
10.2
15.1
12.6
2.7
15.7
13.9
13.2
13.0
4.9

3.2
1.5
14.7
10.9
8.2
9.6
7.7
1.8
10.3
14.3
14.1
8.5
6.6

0.785
1.254
0.705
1.279
1.240
1.580
1.638
1.451
1.526
0.969
0.936
1.534
0.739

6.4
12.2
4.1
7.6
11.6
15.0
2.0
4.4
1.6
9.2
13.7
9.8
5.9

17.2
31.1
7.1
13.1
14.6
16.9
3.1
5.4
3.0
18.8
16.7
18.6
8.0

0.373
0.391
0.573
0.579
0.798
0.886
0.638
0.814
0.523
0.486
0.823
0.526
0.728

Median

12.6

8.5

1.254

7.6

14.6

0.579

Country and survey year
West/Middle Africa
Benin 2001
Burkina Faso 2003
Cameroon 1998
Central African Republic 1994–95
Chad 1996–97
Côte d’Ivoire 1998
Gabon 2000
Ghana 2003
Guinea 1999
Mali 2001
Niger 1998
Nigeria 2003
Senegal 1997
Togo 1998
Median

Note: Boldface type denotes significance at p<0.05 based on a Mantel-Haenszel test.
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Table 3 Attribution of primary source of the increase in the prevalence of premarital sex, 19
sub-Saharan African countries
Rate
Rate > exposure
Both
Exposure > rate
Exposure
Mali

Benin

Burkina Faso

Madagascar

Cameroon

Mozambique

Namibia

Guinea

Senegal

Central African
Republic

South Africa

Malawi

Zambia

Chad

Rwanda

Côte d'Ivoire

Togo

Nigeria
Tanzania
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